Lipid composition and microviscosity of subcellular fractions from rabbit thymocytes. Differences in the microviscosity of plasma membranes from subclasses of thymocytes.
There are indications from freeze-fracture experiments that subclasses of rabbit thymocytes show different mobilities of plasma membrane components. Consequently, one would expect differences in the fluidity of the plasma membrane. For this reason, rabbit thymocytes were separated on a Ficoll/Metrizoate gradient yielding three subclasses representing various levels of cell differentiation. These thymocyte subclasses did not show any significant differences in the degree of fluorescence polarization using the probe 1,6-diphenyl-1,3,5-hexatriene. The fluorescence polarization of the plasma membrane may be overshadowed by the contribution of all cellular lipids due to penetration of the fluorescent probe into the cell. Therefore, plasma membranes were isolated from rabbit thymocytes using a cell-disrupting pump, differential centrifugation, and sucrose density gradient centrifugation. As shown by biochemical and electron microscopical analyses, plasma membranes with a high degree of purity were obtained. As expected the plasma membrane fractions showed a higher microviscosity than the other subcellular fractions. This was attributed to a higher cholesterol to phospholipid molar ratio and a higher degree of saturation of phospholipid fatty acid chains. Subsequently, the microviscosity was measured of plasma membrane preparations obtained from two main subclasses of thymocytes representing mature and immature lymphocytes. The immature thymocytes yielded two plasma membrane fractions with higher microviscosity than the mature cells. These finding is in line with earlier observed differences in the glycerol-induced clustering of intramembranous particles. Furthermore, the results of this study support the view that the fluorescence polarization technique applied to whole cells does not exclusively monitor the plasma membrane.